
PATENT SPECIFICATION 

DRAWINGS ATTACHED 
Inventor: ARCHIBALD GALBRAITH 

996.056 

Dote of Application and filing Complete Specification June 20» I96L 
No. 22265161. 

Complete Specification Pubfisiied June 23, 1965* 
© Crown Copyright 1965. 



Index at acceptance: —FX C(D1G, D04A1); F2 U(5B2, 5C1, 5C2, 5C3); F4 VB2A 
Int. a.:-^04d//F06d,F24f 

COMPLETE SPECIFICATION 
Blower 



10 



15 



20 



25 



30 



35 



40 



We, Philips Electronic and Asso- 
ciated Industries Limited (formerly 
Philips Electrical Industries Limited), a 
British Company, of Abacus House, 33 
Gutter Lane, London, E.C.2. do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement: — 

TOE INVENTION relates to blowers and 
particularly but not exclusively to blowers in- 
corporating an electric heating element and 
designed to be used for domestic room air- 
warming puiposes. 

The prmcipal requirement of blowers in- 
tended for domestic use, as for example in 
air-exttaction apparatus for forced vendla- 
tion, circulating air for cooling purposes dur- 
ing hot weather and space heaters for use 
during cold weather, is silence in operation. 

For certain industrial purposes, for ex- 
ample grain drying, silence is not particu- 
larly important but blowers for these pur- 
poses should in general be as efficient as pos- 
sible and product a steady substantially non- . 
turbulent air stream. 

Secondary requirements of domestic 
blowers, particularly those intended to space 
heating, the so-called "fan heaters" are 
small size for a given heat output, efficient 
warming of the air stream, small temperature 
rise of 3ie casing during operation and safety 
both mechanically and electrically. 

From the production point of view it is 
desirable that blowers of both industrial and 
domesdc types should be built up of parts 
which are relatively simple to fabricate and 
assemble- Further, rotating parts should pre- 
ferably be simply fabricated so that no static, 
dynamic or aero-dynamic balancing problems 
arise. 

According to the present invention there 



is provided a blower comprising a duct hav- 
ing a semi-cyHndrical portion and a portion 
defining an outlet throat extending along the 
whole or substantially the whole of the length 
of the duct, two spaced co-axial fans moimted 
for rotation co-axially with the semi-cylin- 
drical portion of the duct and each adjacent 
an end of the duct for producing two gas 
strums each of which has a combined longi- 
tudinal and rotational movement, the rota- 
tional movements being in the same sense and 
the longitudinal components towards one an- 
other, die combined streams leaving the duct 
substantially tangentially to the said two gas 
streams through the oudet throat, and at least 
one prime mover for rotating die fans in 
the same direction. 

By the term " gas " is meant any gaseous 
medium including air. 

By suitable " handing " of the blades each 
fan draws a gas stream into the dua where 
the longitudinal con^x)nent of each stream 
is convened into a rotational component so 
that the streams combine and emerge from 
tlic throat with substantial velocity. Further 
the stream in front of the throat tends to 
converge slighdy thus producing a focusing 
effect. This is of value particularly when 
the air is heated since it produces a region of 
warmth of suitable extent at a distance in 
front of the blower. 

Experiments have shown that a blower 
arrangement of the above-described kind is 
very quiet in operation and it is thought 
that this is in part due to the opposed gas 
streams and in part to the fact that the 
duct as a silencer tending to cause or permit 
damping of any audible frequency vibra- 
tions imparted to the entrant gas by the 
fans before combined gas stream emerges 
from the duct. 

Other features of the invention will be 
apparent from the following description of a 
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fant heater which is given by way of example 
only v/idi i^eraice to the accompanying 
drawings in which 

Figure 1 is a front elevation of a fan 
5 heater. 

Figure 2" is a perspective view of a blower 
and heater assembly. 

Figure 3 is a plan view of the motor-fan 
assembly detached from its casing, 
10 Figure 4 shows a flexible coupling to an 
enlarged scale^ 

Figure 5 is an end view on the line 5 — 5 
of Figure 1, 

Figure 6 is an end view on the line 6 — 6 
15 of Figure 1, 

Figure 7 is an end elevation of the heater 
shown in Figure 1 and 

Figure 8 is a section of the end cover of 
the heater casing on the line 8 — 8 of Figure 
20 7. 

Referring now to the drawings a fan heater 
incorporating a blower according to the in- 
vention is shown in front elevation in Figure 
1. An outer casing 1 of wrap-aroimd* form 

25 defines a front rectangular aperture within 
whidi is secured a protective grille 2 through 
v/hich the outlet air emerges. The front face 
of the casing carries switches 3 for control- 
ling the operation of the blower motor and 

30 the heater elements to be described herein- 
after. 

The blower proper is shown in perspective 
in Figure 2, It comprises essentially a duct 
or wind tunnel 4 open at both ends and of 

35 substantially snail shape cross-section, that is, 
having a semi-cylindrical portion 30 and a 
non-cylindrical portion 31 defining an outlet 
diroat. The duct is most conveniently fabric- 
ated by bending a rectangular metal sheet to 

40 the required form. The stiffness of the duct 
may be increased by spaced indentations or 
ribs 5. One end of the sheet is outwardly 
turned to form a flange 6 spaced from the 
other end of the sheet to define with the 

45 portion 31 an outlet throat of rectangular 
cross section. 

Within the duct is mounted a motor-fan 
assembly as shown in Figure 3. The motor 
7 is preferably of the shaded pole type for 

50 use on A.C. mains but may, of course, be 
of any suitable type dq>ending on the duty 
and the supply current available. The motor 
rotor has bearings 8, 9 carried in bridge 
pieces secured to the motor lamination block 

55 and a similar pair of bearings 10, 11, which 
may be of the self-centering oil impregnated 
type, are carried at the outer ends of rods 
12, 13 by similar bridge pieces. The rods 
12, 13 pass through and are secured in any 

60 convenient manner, as for example by an 
interference fit, in the lamination block. 

Multi-bladed fans 14, 15 are secured to 
half-shafts 16, 17 respectively, joumalled, in 
the bearings 10, 11 each of which shafts is 

65 connected to the motor shaft 18 by a resilient 



coupling 19, 20. The shafts about which the 
fans rotate extend co-axially with respect to 
the semi-cylindrical portion of the duct. One 
of the couplings 19, 20 is shown in a pre- 
ferred form in section in Figure 4 and com- 70 
prises a cylindrical sleeve of resilient material 
for example rubber having a smaller internal 
diameter in the free state than the shafts. 
The motor shaft 18 is provided with a peri- 
pheral groove 22 and each fan half-shaft 16 7S 
(17) wth a similar groove 21. The resilient 
sleeve is first expanded by a suitable tool 
and engaged with the shaft 18. Withdrawal 
of the tool permits resilient contraction of the 
sleeve so that it grips the shaft and makes 80 
a firm connection therewith by engaging the 
relatively deep groove 22. The sleeve is then 
forced on to the shaft 16 (17) over the 
groove 21 a resilient spacer 23 being pro- 
vided, if desired, between the ends of the 85 
shafts. In this way a resilient connection is 
provided between the shafts which accom- 
modates any slight misalignment or vibra- 
tion in operation. As can be seen in Figure 
4 the sleeve 19, 20 grips the groove 22 more 90 
snugly than the groove 21 so that the shafts 
16, 17 may be more readily detached from 
the couplings than the motor shaft 18. This 
feature is useful for assembly and servidng 
operations. 95 

The fans 14, 15 in the example shown are 
six-bladed, the fans being bent up from a 
flat circular sheet of metal. We have found 
diat fiat vanes twisted to an angle of approxi- 
mately 50" from the flat sheet give a satis- 100 
faaory air stream having the desired longi- 
tudinal and rotational components and lack 
of noise in operation. Other shapes and angle 
of twist and numbers of blades may of course 
be chosen depending on particular circum- 105 
stances and fans of other material than metal, 
for example synthetic material may be em- 
ployed. In this case the fans can be fabricated, 
for example by a moulding operation, one 
suitable material being nylon. 110 

The complete motor-fan assembly shown 
in Figure 3 may be mounted within the duct 
4 by securing the motor body in the dua 
by suitable means, for example a bracket 
(not shown), die dua being apmured as 115 
shown in Figures 2 and 5 to permit the coil 
assembly with its temiinal connections to 
protrude therethrough into the space between 
the duct 4 and the casing 1 (see Figure 5). 
Resilient means may be incorporated in the 120 
mounting to prevent the dua acting as a 
sounding board for mechanical vibrations 
emanating from the motor-fan assembly. 

The fans are so " handed " that each 
draws aid intc tiie dua with the correa i25 
direction of rotation (clockwise in Figures 5 
and 6) to cause the air to leaye the outiet 
throat substantially tangentially to the lower 
portion of the fan. 

The air heating resistance elements are 130 
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supported at their ends by ceramic plates 24, 
25 and intermediately by ceramic plates 26, 
27. The plates 24 and 25 have projections 
on dieir upper and lower edges engaging slots 

5 in die ends of the flange 6 and die side 
edges of die lower wall of the duct (see 
Figuces 2 and 6) diese plates being main- 
tained in position by the natural resilience 
of the coil heating elements, until the assem- 

10 bly is placed widiin the outer casing. The 
intermediate plates 26, 27 may also engage 
similar slots in the side edge of the flange 6 
and the front edge of the lower part of the 
duct to maintain them in posidon at the 

15 correct distance apart. 

This blower-heater assembly may be in- 
troduced into the outer casing through one 
end thereof and secured in position by self- 
tapping screws or screws passing through 

20 holes in the case of the outer casing and 
engaging threaded bosses 28 (Figure 6) 
formed in or secured to the duct. 

The back of the casing may be provided 
with " key-hole shaped slots (not shown) to 

25 enable the apparatus to be hung on a wall. 
Altemadvely or in addidon^ as shown in 
Figure 1, legs may be provided to raise the 
apparatus off the supporting surface. These 
legs are preferably readily detachable to 

30 enable the apparatus to be more easUy packed 
for transit. 

The electrical connecdons between the 
switches and the heater element and motor 
may be effected before the blower-heater 

35 assembly is introduced into the outer casing, 
the final assembly being completed before 
the end cover shown in Figures 7 and 8 
is placed in posidon. This cover and a sinu- 
lar coevr at the other end of the casing 1 

40 may be secured thereto in any convenient 
manner as by securing screws. 

In order to provide a visual indicadon 
when the apparatus is energised, which is a 
generally-recommended safety requirement 

45 for fan heaters of this character, a pilot lamp 
29 (Figure 5) may be moimted to extend 
through the wall of the duct at about its 
centre portion opposite the motor 7. The 
light illuminates the interior of the duct and 

50 can be seen through the grille 2. 

The switches^ as is usual with apparatus 
of this charaaer:» may be arranged to provide 
energisation of the apparatus, for different 
blower speeds, and for different d^rees of 

55 heat, the electrical arrangement being prefer- 
ably such that the heater cannot be energised 
unless the blower is working. 

As an indicadon of the compact nature 
of the embodiment described the outside 

60 dimensions of the casing are approximately 
9r long by 5V high by 41". The heater 
has a loading of 2 kW and the blower, having 
fans of 4" diameter running at approxi- 
mately 1300 r.p.m., delivers at least 40 cubic 

65 feet of air per minute. The temperature rise 



of the casing is negligible since the incom- 
ing air flows over practically the whole area 
of the duct. The motor and the shaft bear- 
ings are also adequately cooled by the air 
streams. 70 

As motioned above, under normal opera- 
don with the heater full on, there is Htde, 
if any, temperature rise inside the dua. How- 
ever, if one or bodi inlets (or the oudet) 
become inadvertently partially or wholly 75 
blocked a serious rise in temperature of the 
heater and the casing might ensue. To guard 
against this eventuality a temperature-sensi- 
dve element, for example a bi-metal switch, 
may be mounted inside the duct at a suitable 80 
posidon and so connected electrically as to 
switch off the heater and/or the whole appa- 
ratus in the event of such a temperature rise. 
The switch is preferably of the manual reset 
type so that it does not automadcally reset 85 
to its " on " position when the temperature 
drops to normal. 

The relatively small size of the apparatus 
described is in part due to the fact that the 
fan driving motor is placed inside the duct. 90 
We have discovered that this does not, to 
any disadvantageous extent, interfere widi the 
air flow in the duct. 

The invention is not, however, limited to 
the arrangement since the motor may be 95 
placed outside the duct at one end thereof or 
m certain cases two motors may be provided 
each driving one faa. 

It will be understood that the above-des- 
cribed apparatus is only one example of the 100 
use^ of a blower according to the invention 
which may be used for odier purposes. 
Further, it will be clear that the vdodty of 
the exit stream is dependent to some extent 
on the area of the throat and this in turn 105 
will dq)end upon the length of the duct 
and the spacing of the fans. The duct need 
not, as in the described embodiment, have 
a substantially constant cross-section but may, 
for example have flared inlet and/or outlet 110 
ports. More than one exit throat may be 
provided, for example when a "bleed-off" 
suppty is required indq>endent of the main 
gas discharge. In such case the extra throat 
will preferably be arranged substantially tan- 115 
gentially as with the main throat. 

WHAT WE CLAIM IS: — 

1. A blower conq>rising a dua having a 
semi-cylindrical portion and a portion defin- 
ing an oudet throat extending along the 120 
whole or substantially the whole of the lengdi 
of the duct, two spaced co-axial fans moimted 
for rotation co-axially with the semi-cylin- 
drical portion of the duct and each adjacent 
an end of the duct for producing two gas 125 
streams each of which has a combined longi- 
tudinal and rotational movement, the rota- 
tional movements bemg in the same 
sense and the longituduial components to- 
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wards one another, the combined streams 
leaving the duct substantially tangentially to 
the said two gas streams tiux)u^ the outlet 
throat, and at least one prime mover for 

5 rotating the fans in the same direction. 

2. A blower as claimed in Claim 1 wherein 
the prime mover is an electric motor dis- 
posed substantially c^trally in the dua be- 
tween the fans, 

10 3, A blower as claimed in Claim 2 com- 
prising a motor-fan assembly wherein each 
fan is carried on a half -shaft joumalled in a 
bearing carired by a supporting structure 
secured to the motor, each half-shaft being 

15 resiliently coupled to the motor shaft 

4. A blower as claimed in Claim 3 wherein 
the motor-fan assembly is moimted within 
the duct by means securing the motor to the 
ducL 

20 5. A blower as claimed in Claim 4 wherein 
said securing means incorporates a resilient 
member or members. . 

6. A space heater haying a blower as 
daimol in any one of Claims 1 to 5 having 

25 a heating element or elements disposed in the 
oudet stream. 

7. A space heater as claimed in Claim 6 
having manually-operable switch means for 
selectively enez^gising the motor and one or 



more of said heating elements, the arrange- 30 
ment being such that the heating element or 
elements cannot be energised unless the motor 
is energised. 

8. A space heater as claimed in Claim 6 

or Claim 7 having a temperature-sensitive 35 
switch responsive to the temperature in the 
duct for switching off the current supply to 
the heater element or elements or the heater 
and the motor if the air flow through the 
duct is impeded for any reason. 40 

9. A space heater as claimed in Claims 
6, 7 or 8 having a lamp disposed within the 
duct and elearically connected to indicate by 
its illumination when die apparatus is ener- 
gised. 45 

10. A blower substantially as described 
with reference to Figures 2, 3 and 4 of the 
accompanying drawings. 

11. A space heater substantially as des- 
cribed with reference to Figures 1 to 8 of 50 
die accompanj^ng drawings. 

T. D. THREADGOLD, 
Chartered Patent Agent, 
Century House, 
Shaftesbury Avenue, 
London, W.C.2., 
Agent for the Apph'cants. 
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